Introduction
Networked Control Systems (NCSs)，that is, the control loops closed over networks, are receiving increased attention in recent years. On the other hand, singular systems describe physical systems better than regular ones, and have been applied to many fields such as robotic systems, economics systems, and chemical engineering systems. In NCSs, when the controlled plant is singular systems, it can be called Singular Networked Control Systems (SNCSs). Up to now, literatures about SNCSs are limited and most focus on stability analysis [1] , robust H ∞ control [2] , H ∞ filtering [3] and guananteed cost control [4] . There are much room for improvment.
This paper deals with the problem of robust H ∞ control for SNCSs with uncertain and bounded time-delay (shorter than one sampling period). In order to obtain good performance, we employ dynamic output feedback controller. Supposing the sensor is time-driven with controller/actuator event-driven, the SNCSs are modeled into a class of linear discrete systems with uncertain time-delay. Sufficient condition, which ensures the resulted loop-system to be asymptotic stability with H ∞ performance index γ , is derived. Furthermore, the explicit formation of dynamical output feedback H ∞ controller is also presented. Finally, a numerical example is given to show the effective of the presented method.
Problem Formulation
Consider the following SNCSs: In practical systems, many states is not all observable. In order to obtain good performance, we employ dynamic output feedback controller for SNCSs. Supposing we employ the following dynamic output feedback controller
where ( ) r x k ∈ , A , B and K are matrices with appropriate dimensions. The purpose of this paper is for SNCSs (1), desigining the dynamic output feedback controller (2), such that 1) the resultant closed-loop system is regualr, impulse-free and stable when ( ) 0 t ω = ;
2) under zero initial condition, satisfies 2 2 y w γ ≤ .
Main Results
The control input are as follows:
For notational simplicity, in this paper, k τ is denoted by τ . Since ( )= rank E r n ≤ , using the same method in [5] , the system (1) can equivalent to
Using dynamic output feedback controller (2), the resultant closed-loop system is (
(1,1)= +
(1,2)= 
. Then the dynamic output feedback controller is
Numerical Example
In this section, a numerical example is presented to show the usefulness and effectiveness of the results developed in this paper.
Consider the following SNCSs (1) [ ] 
x t x t u t w t y t x t
we assume that the sampling period is =10 Fig. 2 , Fig. 3 , Fig. 4 and Fig. 5 give the system's state response with =0.5ms τ , 2ms , 6ms , 9ms , respectively. From them, we know that the resultant system is stable. 
Conclusions:
The problem of robust H ∞ control for SNCSs with uncertain and bounded time-delay (shorter than one sampling period) is presented in this paper. The decentralized model for SNCSs is firstly established. Then a dynamic output feedback controller is designed. Finally, a numerical example is given to show the useful and effective of the results developed in this paper.
